The draft initial list of harmful or potentially harmful tobacco and/or smoke components prepared by the Constituent Subcommittee of the TOBACCO PRODUCTS SCIENTIFIC ADVISORY COMMITTEE (TPSAC) differs significantly from the similar lists prepared by HOFFMANN and colleagues who had over four decades of experience and knowledge in tobacco and/or tobacco smoke components and their chemical and biological properties. The draft list comprises 106 components, 60 of which were included in the recent HOFFMANN et al. lists but does not include nine of the HOFFMANN-listed components. All of the 106 components appear in a list by RODGMAN and GREEN of 162 tobacco and/or tobacco smoke components, each of which was defined as biologically adverse at one time or another over the previous years by one or more investigators. As with the HOFFMANN et al.
SUMMARY
The draft initial list of harmful or potentially harmful tobacco and/or smoke components prepared by the Constituent Subcommittee of the TOBACCO PRODUCTS SCIENTIFIC ADVISORY COMMITTEE (TPSAC) differs significantly from the similar lists prepared by HOFFMANN and colleagues who had over four decades of experience and knowledge in tobacco and/or tobacco smoke components and their chemical and biological properties. The draft list comprises 106 components, 60 of which were included in the recent HOFFMANN et al. lists but does not include nine of the HOFFMANN-listed components. All of the 106 components appear in a list by RODGMAN and GREEN of 162 tobacco and/or tobacco smoke components, each of which was defined as biologically adverse at one time or another over the previous years by one or more investigators. As with the HOFFMANN et al. lists, the list by the TPSAC Constituent Subcommittee contains numerous anomalies.
• Three harmful components (dibenz[a,j]acridine, dibenz-[a,h]acridine, 7H-dibenzo[c,g]carbazole) first reported in tobacco smoke in the 1960s that were not confirmed over the next forty years by many talented investigators in Japan, Germany, and the USA, including several at the U.S. Department of Agriculture (USDA).
• Two harmful components (arsenic, N-nitrosodiethanolamine) the levels of which have decreased significantly because their precursors have not been used in tobacco agronomy for over three decades.
• The many water-soluble components that reach the lung at a much reduced level to exert their ciliastasis. (9) , OCCUPATIONAL SAFETY AND HEALTH ASSOCIATION (OSHA) (10)]. Because so many of the publications were co-authored by HOFFMANN, many of the adverse biological components listed were eventually defined as the "Hoffmann analytes". Because of his numerous published lists, Hoffmann was consequently defined as "Author of the list" (11) . Examination of these various lists revealed several anomalies which were described and discussed in detail by RODGMAN (12) . In 2002 and 2003, RODGMAN and GREEN (13) published a list of the 162 tobacco and/or tobacco smoke components that at one time or another were categorized by one or more investigators as harmful in one way or another to tobacco users or smokers. RODGMAN and GREEN summarized the deficiencies and anomalies for many of the listed compo nents. Many of the same anomalies noted previously (12, 13) are present for the components classified as harmful/potentially harmful in the 2010 draft list recently issued by the Constituent Subcommittee of the TPSAC (see Table  1 ) (13a), a list prepared for eventual use by the U.S. Food and Drug Administration (FDA). In the left-hand column of Table 1 , a number has been assigned to each of the 106 components tabulated by the TPSAC Constituent Subcommittee and published on August 30, 2010. The reason for the numbering is that some, but not all, of the Table 1 components will be subsequently discussed in Table 3 with regard to the negation effect of various other tobacco and/or tobacco smoke components (some listed in Table 1 , some not listed in Table 1 in (13)] who listed all those components described by various investigators over the years as tobacco and/or tobacco smoke toxicants. The components in the RODGMAN-GREEN list numbered 162. Every one of the 106 listed components appears in the RODGMAN-GREEN list (Table 2) . Obviously overlooked by TPSAC were the various anomalies and errors that RODG-MAN and GREEN had noted for many of the components claimed by numerous investigators to be toxicants. In many instances, the selection of a component for the list of harmful components was based on the observed biological property of the component administered individually in a specific way to a specific host and the result was extrapolated. Early in the field of tumorigenicity, the rules for defining tumorigenicity were elucidated. One definite rule was that the biological result obtained by administration of a 62450 (14) . SHEAR eventually became a member of the upper management of the National Cancer Institute. Table 3 contains a list of those tobacco and tobacco smoke Table 1 Because it was not only one of the first compounds shown to be tumorigenic in the early 1930s but also was subsequently rated as one of the most tumorigenic compounds known, B[a]P was subjected to much study over the years. The coadministration of many compounds with B[a]P has been studied and many produce significant reduction of the specific tumorigenicity of the B[a]P. Many of the antitumorigenic compounds studied are also identified components of tobacco and/or tobacco smoke. The components in bold print throughout the following tabulation are in the TPSAC list of 106 harmful or potentially harmful components of tobacco and/or tobacco smoke (see Table 1 ). (31) (32) (33) In many instances, the studies indicated that the specific tumorigenicity of DB[a,h]A was significantly reduced when the antitumorigenic PAH was co-administered at close to the same molar quantity as the DB[a,h]A. However, we know that the molar quantity in cigarette smoke of most of the above noted PAHs greatly exceed that of DB[a,h]A or B[a]P. Therefore, it is possible that the tumorigenicity of the highly tumorigenic PAH will be lowered even more than when the molar ratio is approximately 1 : 1. Also, the effect of multiple antitumorigenic compounds rather than just one should be considered. (18, 19) . Two of them, B[a]P and DB[a,h]A, were included in the TSPAC list of harmful or potentially harmful tobacco and/or tobacco smoke components. The other two, DMB[a]A and 3-MC, were not. However, the potent tumorigenicity of DMB[a]A was also shown to be significantly reduced by co-administration of the following compounds, all of which are known tobacco and/or tobacco smoke components: 
N-Heterocyclic amines
The N-heterocyclic amines originally were considered harmful components of grilled or roasted foodstuffs. They were defined as "cooked food" mutagens because of their inordinately high mutagenicity. After the identification of several of them in cigarette smoke at extremely low levels compared to the levels of the noted PAH tumorigens B[a]P and DB[a,h]A, their presence in cigarette smoke was emphasized over their presence at much higher levels in cooked foodstuffs. In a study on the effect of CSC or "tar" on the mutagenicity of the following N-heterocyclic amines, it was determined that coadministration of each of them with "tar" reduced their mutagenicity by more than 80%. The inclusion of NDELA as a harmful or potentially harmful component of tobacco and/or tobacco smoke overlooks the fact that its precursor, the diethanolamine salt of maleic hydrazide, was banned from agronomic use in the USA in 1981. As a result, it has been predicted that the NDELA level would significantly decrease. For example, HOFFMANN et al. (91) predicted that the NDELA level in tobacco would decrease:
At present, NDELA [N-nitrosodiethanolamine] levels are relatively high in US brands (290-300 mg/kg) but they are expected to decrease, since the herbicide was banned from use on tobacco as of October 1981 (92).
In its review of tumorigenic components of tobacco and tobacco smoke, the IARC [see p. 112 in (1)] noted for NDELA:
Its presence in tobacco products has been related to the use of the sucker growth inhibitor, maleic hydrazide when formulated with the diethanolamine salt ('MH-30' or 'MH-40'); in the USA, that formulation has been replaced by the potassium salt… Tobaccos grown in a pesticide-free environment and smoke generated from such tobaccos are devoid of N-nitrosodiethanolamine (NDELA).
Should NDELA be listed as a harmful or potentially harmful component of tobacco and/or tobacco smoke since its precursor has been banned from tobacco agriculture for nearly three decades? The principle volatile ciliatoxic components appear to be water-soluble… Important considerations are the temperature of the respiratory tract ... and the nature of the overlying mucous coat, the layer that all ciliastatic components penetrate to act upon cilia…
Later, WYNDER and HOFFMANN commented several times that most of the components of MSS demonstrated to be ciliastatic in various in vitro systems were water-soluble and this property would markedly influence their fate and behavior during and after human inhalation. They noted (96):
As far as human smoking habits are concerned, it remains also to be estimated to which extent volatile smoke components reach the bronchial tree. Preliminary studies indicate that a significant proportion of the gaseous components is being retained within the oral cavity.
They also wrote [see p. 542 in (23)]:
Water-soluble volatile components, which are primarily responsible for the results of the acute in vitro short-term cilia toxicity tests, are, to a large extent, removed when cigarette smoke contacts the saliva in the mouth and the abundant secretions of the trachea and main bronchi.
And added [see p. 646 in (23)]:
In man's manner of smoking, however, volatile components are retained to a significant degree in the oral cavity and may, therefore, be far less important than when tested experimentally.
These words had been shown to be true by RODGMAN et al. (97) in 1964 and were reported to be true by DALHAMN et al. in 1968 (98) . In 1964, RODGMAN et al. reported the mouth absorption of components of the MSS from five different cigarette brands: The total absorption of all vapor-phase aldehydes and ketones averaged 53%; the absorption of isoprene averaged less than 10%. In a much more sophisticated study, DALHAMN et al. later reported that as much as 60% of the water-soluble (and ciliastatic) components of cigarette MSS were absorbed in the human smoker's oral cavity, whereas the absorption of water-insoluble (and nonciliastatic) components such as isoprene was low (< 20%). DALHAMN et al. also reported that about 16% of the MSS particulate matter was retained in the mouth. Mouth absorption of acetaldehyde and acetone averaged about 57%. (100), that highly volatile, low molecular weight phenols such as phenol and the isomeric cresols were selectively filtered from cigarette MSS by the filter tip and its plasticizer (usually triacetin) (101) (102) (103) . Between 1962 and 1994, over 30 studies were conducted and reported on the selective filtration of phenols from cigarette smoke [see Table  IX .A-17 in (104)]. Several investigators also noticed inhibition of tumor growth by tobacco smoke condensate (105) (106) (107) . WYNDER and HOFFMANN [see pp. 628-629 in (23)] wrote about the promoting effect of phenols:
components in Table 1 that have been studied in numerous experiments where a harmful or potentially harmful component was co-administered with another tobacco and tobacco smoke component at a 1:1 molar ratio and the biological effect of the harmful or potentially harmful component was significantly reduced. Such laboratory studies have an extensive history and have been reported since the mid-1940s. The reporting of such studies involving numerous compounds is not a peculiarity of personnel related to compounds identified in tobacco and/or tobacco smoke research. Such reporting was also done by personnel involved in the carcinogenicity of various air pollutants and food components. In 1985, an extensive summary of the various compounds reported since 1929 to inhibit chemical tumorigenesis was prepared and published by members of the National Cancer Institute (15).
In one instance, Table 3 contains another type of experiment. It involves the water-soluble components, the aldehydes and ketones, and their inhaled amounts that actually reach the lung to initiate ciliastasis. In another instance, the presence of three components reported in cigarette smoke and listed by TPSAC was not confirmed in several laboratories, including that of the USDA.
There is an alternate way to examine the information summarized in Table 3 . While the tobacco and/or smoke components listed in Table 1 were classified by TPSAC as harmful or potentially harmful, several in its list have been demonstrated to have pronounced biological properties that, when co-administered in a biological test, significantly reduced the undesired biological activity of the other component. Tables 4 and 5 summarize the alternative. Volatile phenols represent one type of tumor promoter in tobacco smoke. In mouse-skin carcinogenesis, however, they evidently do not play an essential role as such, since a significant reduction of phenols in the smoke condensate is not accompanied by a similar reduction in carcinogenic activity of the "tar".
In 1974, HECHT et al. (109) , citing WYNDER and HOFFMANN (23), stated:
Phenol and some substituted phenols are weak promoters, but they alone contribute only a small part of the promoting activity, since selective filtration of phenol does not change significantly the biological activity of the resulting condensate.
In their 1986 article (2), HOFFMANN and WYNDER discussed tumor initiators and cocarcinogens in cigarette smoke but did not mention the phenolic promoters they had discussed repeatedly in the previous two decades. (76) reported that the "tar" (CSC) from cigarette MSS significantly reduced the mutagenicity of several Nheterocyclic aromatic amines as measured in the Ames assay with Salmonella typhimurium, strain TA 98 in presence of S-9 mix. As indicated above, the mutagenic N-heterocyclic amines tested included: IQ, MeIQ, Glu-P-1, Glu-P-2, Trp-P-1, and Trp-P-2. The mutagenic activities of these mutagens were suppressed as much as 80% by addition of 50 to 100 µg of CSC per plate. Table 3 in (13)], Table 6 indicates that it is perfectly acceptable for an employee to work in an area where the % of OSHA 8-hr time weighted average (TWA 8 ) is less than 100%. Only those components among the 106 listed by TPSAC for FDA are included in the abbreviated Table 6 . Of course, this assumes that none of the listed compounds has a shortterm exposure limit (STEL) that would be exceeded by smoking one cigarette. For the agents listed, none of the STELs is exceeded by smoking one cigarette. One factor in the RODGMAN-GREEN table is that the smoke component values were derived by analysis of the mainstream smoke (MSS) from cigarettes machine-smoked under the Federal Trade Commission (FTC) procedure. It should be kept in mind that, unlike the human smoker, the smoking machine does not exhale. It has been demonstrated in many studies over the years that cigarette smokers retain 50% to 90% of the inhaled MSS, i.e., smokers exhale between 10% to 50% of the inhaled smoke. The smoking machine exhales 0%. Thus, the percentages calculated for Table 6 are higher than those actually expected. Among the TPSAC listings for a pack-a-day cigarette smoker, nicotine is the only smoke component that exceeds the TWA 8 permissible concentration. However, it is obvious that acrolein and carbon monoxide are reasonably high. For a two pack-a-day cigarette smoker, both nicotine and acrolein would exceed the TWA 8 permissible concentrations and carbon monoxide would be close to the limit. Typically, OSHA does not deal with occupational exposure to known carcinogens such as B[a]P, DB[a,h]A, 2-aminonaphthalene, etc. other than to note that exposures to these compounds should be eliminated either by engineering controls or respiratory protection. However, in Table 6 , a number of compounds are considered to be carcinogens, e.g., ethylene oxide, acrylamide, acrylonitrile, benzene. These are exceptions to the general OSHA rule. The cigarette smoke component data and the OSHA TWA 8 numbers for the components in Table 6 that were used to calculate the % of OSHA TWA 8 may be seen in RODGMAN and GREEN [see Table 3 in (13)]. "Tar" Glu-P-1,Glu-P-2, Trp-P-1,Trp-P-2, IQ, MeIQ
CONCLUSIONS AND RECOMMENDATION
The draft list of harmful or potentially harmful tobacco and/or smoke components prepared by the Constituent Subcommittee of the TPSAC suffers from many of the same problems and anomalies previously described (12, 13, 61, 104) for the numerous other published lists of tobacco and/or tobacco smoke toxicants (2, (5) (6) (7) (8) (9) (10) shown to reach the lung at a level significantly reduced from that required to exert serious ciliastasis (97, 98 (12, 13, 61, 104) in response to the numerous lists on tobacco and/or tobacco smoke toxicants (2-10), no toxicant list author -whether WYNDER, HOFFMANN, HECHT, EL-BAYOUMY, FOWLES, BATES, OR OSHA -has ever published a single contradiction to any item in the above list of problems and anomalies. In view of this fact and the above conclusions, it is recommended that the TPSAC review the Constituent Subcommittee's list of harmful/potentially harmful tobacco and/or tobacco smoke components and amend the list to reduce the number of problems and anomalies in it. It should also convey such amendments to the Food and Drug Administration.
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